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Observations on a Case of Torulosis associated with Hodgkin's Disease By N. F. C. GOWING, M.D. London THE various clinical, pathological and mycological aspects of human cryptococcosis (torulosis) have been well documented by a number of authors (Cox and Tolhurst, 1946; Baker and Haugen, 1955; Littman and Zimmerman, 1956) and the occurrence of disseminated cryptococcosis in Hodgkin's disease and other varieties of malignant lymphoma is now well recognized (Zimmerman and Rappaport, 1954; Zimmerman, 1955) . Several reports have already appeared in the British literature (Levene and Michaels, 1955; Misch, 1955) but as such cases are relatively uncommon in this country it was thought that a further example might be of interest. The idea that these cases may represent a "Hodgkinoid" reaction to the cryptococci has now been generally discarded in favour of the concept of true Hodgkin's disease with secondary mycosis following depressed host resistance (Symmers, 1957) ; in this connexion the present case exhibits several interesting features.
CLINICAL SUMMARY
The patient, a man aged 36 years, was (2) Radiotherapy to mediastinum (2,635 r) and neck (4,480 r).
Course.-Initial temporary improvement, but when seen in February 1957 his condition had deteriorated and he complained of extreme lassitude, dyspnoea, sweating and generalized pruritus. Lymph nodes.-There was moderate enlargement of the nodes in the axille, neck, mediastinum and abdomen (chiefly para-aortic). The nodes were firm in consistency and greyish in colour with yellowish flecks of necrosis; the largest glands were about 3 cm. in diameter.
Central nervous system.-There was some opacity in the leptomeninges, especially over the base of the brain, but the significance of this was considered uncertain on macroscopic examination.
HISTOLoGY
Torulosis was not suspected during life and culture of the organism was not obtained. However, the morphology and staining properties of the fungus were typical (Kade and Kaplan, 1955) . The following points are of particular interest: (1) No cryptococci could be found in the original lymph node biopsy, even after prolonged search of many sections.
(2) Tiny necrotic foci containing cryptococci were present in the lungs and there were granulomatous lesions with numerous organisms in some of the mediastinal lymph nodes. (The lobar pneumonia was apparently a separate terminal event.) (3) No cryptococci could be found in the extensive deposits of Hodgkin's disease in the abdominal lymph nodes, spleen and liver. (4) The tissue reaction to the cryptococci was histologically dissimilar to Hodgkin's disease and showed features akin to other types of infective granuloma (Figs. 1 and 2). (5) There was a severe cryptococcal meningitis (Fig. 3) but the tissue reaction at this site was much less marked than in the mediastinal lymph nodes. A few groups of organisms were found within the cerebral and cerebellar cortices.
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The pathological findings and the distribution of the cryptococci in this case do not -support the idea of a "Hodgkinoid" reaction to a primary fungal infection but suggest the following sequence of events: (1) London FEW unexplored subcontinents remain to the worker in experimental infections; one such is mycology. Because the experimental pathology of fungous infections has not been fully investigated, there is a tendency in clinical mycology to borrow ready-made concepts from bacterial infection. For example, cases of systemic moniliasis have been treated with anti-monilial rabbit serum, on the assumption that the possession of such antibodies would benefit the patient. Attempts have been made to produce active immunization against blastomycosis with killed vaccines, on the same assumption. This is in spite of the fact that these classical immunological concepts cannot be applied to the more complicated bacteria; one does not try to immunize against the tubercle bacillus or Treponema pallidum by such means, and one would expect that immunity mechanisms in mycoses would be more akin to those operating in tuberculosis than to those operating in typhoid.
There are several a priori reasons why one should be cautious about applying the well-tried immunity concepts of bacterial and. virus infection to fungal infection without verifying them experimentally. The first and most obvious is the much larger size of the infecting organism. When considering bacterial and virus infection, it can be assumed that the infecting agent is smaller than the smallest host cells, and that it can pass between cells, across capillary walls, and across cellular membranes such as the glomerular basement membrane Without causing any mechanical disturbance. In the case of the fungi these things cannot be assumed. T'he pathogenic yeasts have approximately the diameter of a red blood cell, and a mean volume which is slightly greater. Their very presence in the host, even considered as inert particles, raises mechanical problems by virtue of their size alone. Further, many of these organisms, such as Candida albicans, produce mycelium, and a rapidly growing proliferating yeast is a large object inside the host tissues (Fig. 1) . Secondly, one would expect the tough polysaccharide wall of yeast cells to protect them from damage by the aggressive mechanisms of the host. The yeasts are likely to be relatively immune to the digestive action of the host enzymes, to surface-acting antibodies, to such agents as lysozyme, and to phagocytosis.
Thirdly, because of their more complex organization, one would expect fungi to have more complex enzyme systems than bacteria. The existence of these systems, operating within a metazoan host, would raise problems for both host and invader. Again, the large fungal cell must possess very many antigens. When one considers that a salmonella, with a volume of about 1 cubic micron, contains a battery of several flagellar antigens and another battery or batteries of somatic antigens, one would expect a yeast cell, with a volume
